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(57) Activated lymphocytes derived from cord blood 
are excellently effective for preventing and treating var- 
ious types of tumors and various types of infection. With 
interleukin 2 and/or anti-CD3 antibody, the lymphocytes 
derived from the cord blood is prepared by segregating 
lymphocytes from the cord blood and proliferating the 
segregated lymphocytes directly in vitro or segregating 



monocytes from cord blood and proliferating the mono- 
cytes in vitro. Also, the cord blood -derived activated lym- 
phocytes can be effectively used for preventing recur- 
rence of the diseases and promoting the take of stem 
cells or other organs. 
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Description 

[0001] This invention relatesto activated lymphocytes 
derived from cord blood, pharmaceutical preparations 
containing the aforesaid activated lymphocytes as a 
main ingredient, and a method and kit for producingthe 
aforesaid preparations for the purpose of treating vari- 
ous tumors and infection diseases and preventing these 
diseases from developing and redeveloping and has- 
tening take of stem cells of various organs and so on. 
[0002] Lately, intense interest has been shown toward 
lymphocytes bearing an immune system for biophylaxis. 
Specifically, T-lymphocytes are one of the important 
cells having an efficient cellular immunity and sortedinto 
the following groups in accordance with the reactivity of 
monoclonal antibodies. For example, the T-lyrn- 
phocytes having reactivity with anti-CD3 antibodies 
("CD" is short for "cluster of differentiation) belong to 
CD3 positive cells. There have been performed a 
number of studies of the relationship between the anti- 
gen manifested from these lymphocytes and their func- 
tions 

[0003] The lymphocyte manifesting CD45 RA-antigen 
among the CD3 positive cells is a naive T-lymphocyte, 
which is deemed not to have antitumor activity. On the 
contrary, the lymphocyte manifesting CD45 RO-antigen 
among the aforesaid CD3 positive cells is a memory T- 
lymphocyte, which is recognizedto have the function of 
antitumor activity. Sekine, one of the inventors, has al- 
ready reported that it is possible to proliferate the lym- 
phocytes with a solidus anti-CD3 antibody and inter- 
leukin 2, so that autologous lymphocytes obtained as 
the result of proliferation can possess an antitumor func- 
tion (Japanese Patent Public Disclosure HEI 03-80076 
(A))- 

[0004] There have been made any reports that the 
lymphocytes derived from peripheral blood or the like 
can be proliferated by using the anti-CD3 antibody or 
interleukin 2, thus to produce autologous lymphocytes 
having an antitumor function. Further, Ito et al. p some of 
the inventors of this invention, have reported that the 
autologous lymphocytes proliferated with the anti-CD3 
antibody and interleukin 2 is effective against viral infec- 
tions of a patient of innate immunodeficiency (Kimiya Ito 
and Teruaki Sekine r Monthly Magazine "Igakunoayumi" 
Ishiyaku Pub. Inc., Vol. 1 81 (1 997), No. 6, pp. 426-427). 
[0005] Bone marrow transplant is generally per- 
formed in a case that a patient and a donor are compat- 
ible with each other in leukocyte blood group (hereinaf- 
ter abbreviated as "HLA"). However, since there are 
many types of HLA, it is remarkably rare that the HLAs 
of the patfent and donor are identical with each other. 
With the existing state of affairs, the bone marrow trans- 
plant has been performed when only the chief compo- 
nents of the HLA are identical between the patient and 
donor. Disadvantaged] sly, incomplete match of the 
HLA between the patient and donor possibly cause host 
diseases (hereinafter abbreviated as "GVHD") in the 



bone marrow transplant. 

[0006] For the purpose of treating the GVHD disease, 
which brings about a serious case, an immune inhibitor 
is used. The patient dosed with the immune inhibitor 

5 gets over the disease forth© lime being, but mostly gets 
into a serious situation ol developing cytomegalovirus 
or Epstein-Barr virus infections, resulting in death. Thus, 
Elizabeth et al. reported that the cytomegalovirus infec- 
tions of the patient of bone marrow transplant can be 

to treated by inducing specific CD4 positive cells from the 
lymphocytes of the bone marrow donor, thereby to pre- 
vent and treat the virus infections caused in the immu- 
nosuppressive conditions (Elizabeth A. Walter, M.D. et 
al., The New England Journal of Medicine, Vol.333, pp. 

15 1038-1044). 

[0007] Furthermore, allogenic lymphocytes prepared 
by a pheresis procedure have been clinically used for 
treating a leukemia patient, i.e. donor leukocyte trans- 
fusion (hereinafter abbreviated as "DLT 1 ). Although DLT 

20 has a high therapeutic value, it was confirmed that the 
trealment using DLT caused 50% to 80% of the leuke- 
mia patients to suffer from acute GVHD andsome20% 
of the leukemia patients to suffer from lathal GVHD 
(Kolb. HJ. et at Blood, Vol.86, pp.2041-2050 (1995), 

25 and Slavin S. et al. : Experimental Hematology, Vol.23, 
pp. 1553-1 562 (1995)). It takes a long time to perform 
the pheresis, thus to impose an oppressive burden on 
the donor. 

[0008] Giraitetal. reported about DLT using leukocyte 

30 free from CD8 positive cells (Giralt, S. et al., Blood : Vol. 
86, pp. 4338-4343 (1 995)). Ritz et al. reported about DLT 
using CD4 positive cells prepared by pheresis (Claret 
EJ. et al., Journal of Clinical Investigation, Vol.100, No. 
4 r pp.855-866 (1997)). It was reported that, in either 

35 case, the effect of GVL (abbreviated from "Graft versus 
leukemia"), in which slight GVL favorably affects a pa- 
tient, is created, but the GVL effect is weak. 
[0009] Recently, there has been studied an attemptto 
use cells contained in cord blood instead of the cells pre- 

40 pared from peripheral blood or marrow blood, which has 
been practically superseded by a marrow-bone trans- 
plant. However, in general, the lymphocyte contained in 
the cord blood is a naive lymphocyte, which is not irri- 
tated by antigens, and thus, is usually deemed not to 

45 possess antitumor activity nor an antiviral effect. 

[0010] The cord blood contained in an umbilical cord 
canbeobtainedwithoul imparLing aburden on the donor 
and is little in restriction on HLA. Therefore, it is advan- 
tageous to the donor in comparison with collection of 

50 cells from the bone marrow or peripheral blood. Howev- 
er, cord blood inoculation may possibly redevelop a tu- 
mor with greater frequency and is disadvantageous 
from the standpoint of the possibility of viral infections 
and the take of the cells inoculated. 

55 [0011] The present invention seeks to provide activat- 
ed lymphocytes and pharmaceutical preparations con- 
taining the activated lymphocytes, which can be inocu- 
lated onto a receptor with secure against redevelopment 
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of a tumor, eliminating the possibility of causing viral in- 
fections and recurring a tumor caused by cord blood 
transplant. 

[0012] The present invention also seeks to provide 
activated lymphocytes and pharmaceutical prepara- 
tions prepared from activated lymphocytes, which has 
high ability of take of cells in the preparations inoculated. 
[001 3J The present invention also seeks to provide a 
method and kit, which can produce pharmaceutical 
preparations capable of being inoculated onto a recep- 
tor with secure against redevelopment of a tumor, elim- 
inating the possibility of causing viral infections and re- 
curring a tumor caused by cord blood transplant 
[0014] According to the present invention, there is 
provided activated lymphocytes, which are derived from 
cord blood and proliferated- The lymphocytes derived 
from the cord blood is prepared by segregating lym- 
phocytes from the cord blood and proliferating the seg- 
regated lymphoc/tes directly in vitro or segregating 
monocytes from cord blood and proliferating the mono- 
cytes in vitro. The segregated lymphocytes or mono- 
cytes are activated and proliferated with interleukin 2 
and/or anti-CD3 antibody. 

[0015] The lymphocytes derived from the cord blood 
according to the invention can be inoculated onto a re- 
ceptor or a patient with secure against redevelopment 
of a tumor, eliminating the possibility of causing virus- 
infected diseases, i.e. viral infections, and recurring a 
tumor caused by cord blood transplant. 
[0016] Pharmaceutical preparations according to the 
present invention are prepared by segregating mono- 
cytes from cord blood, activating and proliferating the 
monocytesthus segregated with interleukin 2 and/or an- 
ti-CD3 antibody to obtain activated and proliferated lym- 
phocytes, and adding the activated and proliferated lym- 
phocytes thereto as a main ingredient. 
[0017] The pharmaceutical preparations according to 
the invention serves to treat a tumor and infection dis- 
eases and prevent these diseases from developing and 
redeveloping. 

[0018] Further, the present invention provides a meth- 
od and kit for producing activated lymphocytes derived 
from cord blood, comprising the processes of segregat- 
ing monocytes from cord blood, and activating and pro- 
liferating the monocytes thus segregated with inter- 
leukin 2 and/or anti-CD3 antibody to obtain activated 
and proliferated lymphocytes. 

[0019] According to the method and kit of the present 
i nven tion , the d esired hig h -abi I ity activated ly mp hoeytes 
and pharmaceutical preparations, which can be inocu- 
lated onto a receptor with secure against redevelopment 
of a tumor, eliminating the possibility of causing viral in- 
fections and recurring a tumor caused by cord blood 
transplant, can be obtained. 

[0020] Other and further objects of this invention will 
become obvious upon an understanding of the embod- 
iments described hereinafter or will be indicated in the 
appended claims, and various advantages not referred 



to herein will occur to one skilled in the art upon employ- 
ment of the invention in practice. 
[0021] The method for producing activated lym- 
phocytes derived from cord blood, pharmaceutical prep- 
s arations containing the activated lymphocytes as a main 
ingredient according to the present invention will be de- 
scribed in detail hereinbelow. 

[Cord Blood Collecting] 

10 

[G022] The activated lymphocytes derived from cord 
blood in the present invention can be obtained by acti- 
vating and proliferating the cord blood gathered from an 
umbilical cord. It is desirable to draw the cord blood from 

is a blood vessel of the umbilical cord. Further, heparin or 
citric acid may be added to the cord blood gathered so 
as to prevent the gathered cord blood from coagulating. 
A part of cord blood preserved for transplantation at a 
cord blood bank may be used. The activated lym- 

20 phocytes derived from the cord blood according to the 
invention can be prepared from 0.001 ml to 100 ml of 
cord blood. 

[Cord Blood-derived Activated Lymphocytes] 

25 

[0023] Proliferation of the activated lymphocytes de- 
rived from the cord blood is accomplished by a common- 
ly known cultivating method for lymphocytes. The 
present invention does not specifically contemplate im- 

30 posing any limitation on the cultivating method. For ex- 
ample, the activated lymphocytes of the invention may 
be proliferated in the presence of either or both of inter- 
leukin 2 and anti-CD3 antibody. From the viewpoint of 
the efficiency of proliferation, it is desirable to perform 

35 the proliferation in the presence of both the interleukin 
2 and anti-CD3 antibody. 

[0024] In the case of the proliferation in this embodi- 
ment of the invention, the interleukin 2 on the market 
may be used. It is preferable to use a culture medium 

40 for cultivating the lymphocytes so as to have a concen- 
tration of 1000 to 2000 U/ml of the activated lym- 
phocytes thus obtained. In use, the interleukin 2 in this 
embodiment may be dissolved in a common culture me- 
dium for cultivating cells. That is, the method according 

45 to the invention may adopt the culture medium such as 
water, physiological saline, Dulbecco's phosphate buff- 
ered saline solution, RPMI-1640, DMEM, IMDM and 
AIM-V, which are widely used in this field. It is desirable 
to eryopreservethe interleukin 2 once dissolved in order 

so to prevent decrease of the activity thereof. 

[0025] The type of such a culture medium is not spe- 
cifically limited in the present invention, and any type of 
culture medium congenial to the lymphocyte cell to be 
cultivated may be used in the invention. For example, 

55 there may be used a synthetic medium obtained by add- 
ing amino acids, vitamins and/or nucleic acid bases to 
a culture fluid derived biologically from serum and so on 
or equilibrium saline solution. RPMI-1640, AIM-V, 
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DMEM, IMDM or the like may be used as the culture 
medium. Of these mediums, RPMI-1640 is desirably 
used. Specifically, a normal human serum has an excel- 
lent proliferating effect, and therefore, may suitably be 
used as the culture medium for cultivation of the lym- 
phocytes. These culture mediums noted herein are 
available on the market. 

[0026] The cultivation of the lymphocytes can be ful- 
fil led, for example, inan incubator by a common cell cul- 
tivating method. It is suitable to perform the cultivation 
at a concentration of 1 to 1 0%, preferably 5%, of carbon 
dioxide at 30°C to 40°C, preferably 37° C. The number 
of days required for cultivation is not limited in the inven- 
tion , but it is desirable to caltivate the lymphocytes for 2 
to 20 days, more preferably 3 to 1 4 days, so that stim- 
ulus information of the anti-CD3 antibodies is transmit- 
ted to the cells. It is desirable to add an appropriate 
amount of culture solution to the culture medium while 
the state of the cells is observed under a microscope to 
count the number of the cells in ihe course of the culti- 
vation. 

[0027] The cells under the cultivation do not markedly 
change in a few days after the commencement o1 the 
cultivation, but generally begin to proliferate after the 
lapse of three days. During the period, satisfactory cul- 
tivation causes the culture solution to change orange 
color to yellow color. It is advisable to add the culture 
solution to the culture medium every one to seven days 
in order to prevent deterioration of the culture solution 
and a lowering of the interleukin 2. 
[0028] After completion of the cultivation in trie pres- 
ence of the anti-CD3 antibodies, the cultivation may be 
further continued in the absence of anti-CD3 antibody. 
That is, the lymphocytes maybe continuously cultivated 
in a vessel having no anti-CD3 antibody contained 
therein, such as a cultivating flask, roller bottle and cul- 
tivating gas- permeable bag. The cultivation may be con- 
tinued until the lymphocytes are administered to a pa- 
tient. Although the cultivation of the lymphocytes are 
performed under the conditions noted here, it is advis- 
able to perform the cultivation of the lymphocytes under 
the same conditions as that in the presence of anti-CD3 
antibodies as described above. That is, use of the hu- 
man serum having an appropriate concentration and a 
serum-lree culture medium in the cultivation of the lym- 
phocytes proves very advantageous from standpoint of 
cost, workability and safely. 

[0029] In starting the cultivation of the lymphocytes, 
for example, cord blood or monocytes may be suspend- 
ed in the culture solution containing interleukin 2 and 
placed in a culture vessel having the anti-CD3 antibody 
in a solid phase. Further, there may be used various 
types of cytokines, proliferation activating factors, mi- 
togens or the like for proliferating and activating the cord 
blood-derived lymphocytes. 

[0030] The anti-CD3 antibody for stimulating the lym- 
phocyte cells may be yielded in a plant or an animal by 
using purified CD3 molecules, and it is convenientto use 



commercial OKT-3 antibodies (produced by Ortho Phar- 
maceutical Corp.) having advantages in stability and 
cost. However, this invention does not contemplate im- 
posing any limitation on the antibody, and can adopt any 

5 other antibodies capable of promoting proliferation and 
activation of the lymphocyte cells. 
[0031] It is desirable to use solid-phase anti-CD3 an- 
tibody from the viewpoint of the proliferating efficiency 
and handling properties of the lymphocyte cells. An irn- 

io piement for making the antibody into a solid phase, a 
proliferating vessel made of glass, polyurethane, poly- 
olefine, polystyrene or the like may be used. Also, a ster- 
ilized plastic flask for proliferating cells may be used. A 
suitable size of the proliferating vessel may be selected. 

75 [0032] The solidification for making the anti-CD3 an- 
tibody into a solid phase is performed by adding the di- 
luted solution of the anti-CD3 antibody into a specified 
implement and allowing it to stand at a temperature of, 
Tor example, 4 to 37°C for 2 to 24 hours. In the embod- 

20 iment of the present invention, it is desirable to use the 
solid anti-CD3 antibody diluted with physiologic Dulbec- 
co's phosphate buffered saline solution to a concentra- 
tion of CM to 30 tig/ml. After solidifying, the solid an- 
ti-CD3 antibody thus obtained is preserved in a cold 

25 room or freezer (4°C) until use. In use, the solution is 
removed. If necessary, the anti-CD3 antibody may be 
rinsed with Dulbecco's phosphate buffered saline solu- 
tion or the like at room temperature. 
[0033] The cord blood-derived lymphocytes thus ob- 

30 tained is further processed to preparations described 
later The preparations produced from the cord blood- 
derived lymphocytes are effectively used widely in treat- 
ing, preventing or alleviating various diseases such as 
tumor and infections. 

35 [0034] The term "preparations" used herein means all 
the substances having a biophylactic function, which 
contain the cord blood-derived lymphocytes as a main 
ingredient. Namely any preparations containing the 
cord blood-derived lymphocytes may be used. For in- 

40 stance, the cord blcod-derived lymphocytes suspended 
in an appropriate solution may be used. Although the 
form in which the cord blood-derived lymphocytes are 
suspended in a physiological saline for fluid therapy, 
which contains human serum albumin, maybe desirably 

45 used, this is not specifically limited in the invention. 
[0035] In the embodiment of the invention, the prep- 
arations conlaining the cord blood-derived lymphocytes 
as a main ingredient as noted above can be produced 
by proliferating cord blood directly in a test tube, orseg- 

so negating monocytes from cord blood, and activating and 
proliferating the monocytes thus segregated with inter- 
leukin 2 and/or anti-CD3 antibody. 
[0036] The cord blood -derived lymphocytes in the 
preparations according to the present invention may be 
55 prepared with various genes or default or modified ones 
of intrinsic genes. By using the cord blood-derived lym- 
phocytes lacking the necessary cofactors for infection 
of human immunodeficiency virus, it is possible to pre- 
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vent and treat the infection of human immunodeficiency 
virus or various infections caused in an immunological 
deficiency condition by the human immunodeliciency vi- 
rus. Furthermore, although it is a matte of course lhat 
the preparations according to the present invention can 
be used in the case that the donor and patient match 
each other in HLA, the preparations of the invention can 
be used even when the donor and patient do not match 
in HLA. 

[0037] The preparations containing, as a main ingre- 
dient, the cord blood-derived lymphocytes according to 
the invention can be applied treating and preventing dis- 
eases oi cancers, immunodeficiency, autoimmune dis- 
eases, a patient of allergic disease to be subjected to 
cord blood stem cell transplantation, and various infec- 
tions diseases. 

[0038] The preparations according to the invention 
can be effectively used for treating and preventing not 
only various tumors as noted above, but aisc leukemia 
and other solid carcinoma. 

[0039] As the cancers which can be treated with the 
preparations of the invention, there are enumerated 
lung cancer, stomach cancer, colon cancer, rectal can- 
cer, liver cancer, pancreas cancer, gallbladder cancer, 
ovarian cancer, uterine cancer, testis cancer, prostate 
cancer, leukemia, sarcoma, brain tumor, etc. The immu- 
nological deficiency syndromes are grouped into ac- 
quired immunodeficiency andinborn immunodeficiency. 
The acquired immunodeficiency against which the prep- 
arations according to the invention are effective includes 
severe combined immunodeficiency (SCID), Wiscott 
Aldric syndrome, adenosine deaminase coloboma, and 
purine nucleoside phosphorylase coloboma. However, 
the present invention does not contemplate imposing 
any limitation only on these syndromes. 
[0040] The inborn immunodeficiency against which 
the preparations according to the invention are effective 
includes secondary immunodeficiency caused by use of 
carcinostatic preparation, immunosuppressive prepara- 
tion or steroid, AIDS caused by human immunodeficien- 
cy viral infections. However, the present invention does 
not contemplate imposing any limitation only on these 
diseases. The autoimmune diseases against which the 
preparations according to the invention are effective in- 
clude systemic lupus erythematosus, chronic rheuma- 
tism, Sjogren syndrome, myasthenia gravis, pernicious 
anemia, and Hashimoto's disease, but the present in- 
vention does not contemplate imposing any limitation 
only on these diseases. 

[0041] Further, the preparations according to the 
present invention can be provided for not only a patient 
having reduced immunity a patient having no immunity 
to a specific virus in treating and preventing. The allergic 
diseases against which the preparations according to 
the invention are effective include bronchial asthma, 
Japanese cedar pollinosis, cnidosis, nettle rash, etc. 
However, the present invention does not contemplate 
imposing any limitation only on these diseases. The 



preparations according to the present invention can be 
used for treating, preventing and alleviating various 
types of allergic diseases. 

[0042] The infections against which the preparations 
5 according to the invention are effective include viral in- 
fections, microbism infections, mycete infections, proto- 
zoan infections, Chlamydia infections, mycoplasma in- 
fections, etc. Of the viral infections, there are infections 
caused by cytomegalovirus, and Epstein-Barr virus. 
10 However, the present invention does not contemplate 
imposing any limitation only on these infections. That is, 
the preparations according to the present invention are 
effective in treating and preventing various viral infec- 
tions caused by herpesviruses such as herpes simplex 
15 virus and Variccela -zoster virus, and retro viruses such 
as human leukemia virus, and human immunodeficien- 
cy virus. 

[0043] The aforesaid microbism infections against 
which the preparations according Lo the invention are 

20 effective include those caused by pyocyanolysin, Methi- 
cillin Resistant Staphylococcus aureus (MRS A) and oth- 
er pathogenic bacilli. Trie preparations according to the 
invention can be used even for infections caused by 
pathogens which are unknown or hard to identify, and 

25 their incidental diseases. 

[Kit lor producing preparations containing the cord 
blood -derived activated lymphocytes as a main 
ingredient] 

30 

[0044] Although the components of the activated lym- 
phocytes derived 1rom cord blood according to the 
present invention can be independently used as a rea- 
gent, a combination of the cord blood-derived lym- 

35 pnocytes, culture solution and Mask for solidifying the 
anli-CD3 antibody constitutes a kit for producing the 
cord blood-derived activated lymphocytes according to 
the invention. With this kit, the preparation according to 
the invention can be ensurely prepared with ease. 

40 [0045] The culture solution used in the kit of the in- 
vention may be placed into the flask for solidifying the 
anti-CD3 antibody in advance. The cord blood-derived 
activated lymphocytes stored in the flask may be cryo- 
preserved. Thus, by preparing the kit composed of at 

45 least two components as a plurality of reagents, the 
preparations according to the present invention can 
easily be produced and placed at the service of prevent- 
ing and treating various viral infections and various dis- 
eases as noted above. 

so [0046] The preparations containing the cord blood- 
derived activated lymphocytes according to the inven- 
tion may be preserved in the frozen state and used for 
preventing and treating various diseases as required. 

55 [Dosage] 

[0047] The amount of the preparations containing the 
aforesaid activated lymphocytes as a main ingredient, 
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which are produced by the method ol the present inven- 
tion, may be arbitrarily determined in accordance with 
the conditions and state of a patient to be dosed with 
the preparations of the invention. In general the lym- 
phocytes on the order of 1 x 10 3 to 1 x 10 s may be 
suitably administered per 1 kilogram of patient's weight. 
Preferably, the lymphocytes in the range of 1 x 10 3 to 
1 x 10 s may be administered to the patient in expecta- 
tion of the efficiency of the preparations. 

[Administration] 

[0048] It is desirable to administer, to the patient, the 
preparations according to the present invention in the 
form of an Injection or an intravenous drip. It is more 
preferable to use the injection or intravenous drip con- 
taining aphysiological saline to which the aforesaid cells 
is addeC so as to have a concentration of 0.01 % to 5% 
of human serum albumin. The administration of the 
preparations according to the invention may be suitably 
performed by an intravenous drip or an injection into a 
vein, artery or local. Although the amount of the prepa- 
rations to be administered depends on the administering 
method or region, it is desirable to administer 1 to 500 
ml of the preparations. It is more desirable to use the 
desirable amount of preparations containing the pre- 
scribed amount of cells described above. It is recom- 
mended that the Irequency with which the preparations 
of the invention are administered to the patient is one 
per day to one per month, and the number of the admin- 
istration of the preparations is at least one. 

[Experimental Embodiment 1] 

1 . Arrangement of cultivating flask: 

[0049] 3 ml of OKT3 solution (produced by Ortho 
Pharmaceutical Corp. and imported by Janssen-Kyowa 
Co., Ltd.) diluted to 5 u.g/ml with Dulbecco's phosphate 
buffered saline solution (sold by Nipro Medical Corpo- 
ration) was transfused into a cultivating flask (MS-200 
made by Sumitomo Bakelite Company Ltd.) so as to 
soak the bottom of the Mask in the solution. 
[0050] The solution contained in the cultivating flask 
was preserved in a freezer overnight, and thereafter, 
OKT3 was sucked out by an evacuator. Then, Upon 
pouring 10 ml of physiological saline into the flask, the 
flask kept covered was vehemently shaken, and then, 
opened to take out the solution. Further, 01 ml of phys- 
iological ©aline solution (Hikari Pharmaceutical Co. Ltd.) 
was added into the flask. Upon covering the flask with 
the lid, the flask was vehemently shaken. Thereafter the 
flask was opened and remaining liquid contents were 
courteously removed from the flask and lid. 
[0051] In the flask, a mixture of 43.5 ml of culture me- 
dium (RPMI16407 made by Nikken Bio Medical Labo- 
ratory Inc.) and 35,000 U/ml of IL-2 (made by Cetus Cor- 
poration) , 0.5 ml of Fungizone (imported and sold by Life 



Technologies Oriental Inc.), and 0.5 ml of human serum 
were mixed to obtain a culture medium. The same three 
flasks were prepared. The flasks were preserved in a 
freezer just before use, 

5 

2. Blood-collecting: 

[0052] There were collected 5 to 20 ml of cord blood 
from umbilical cords of three donors with addition of 
io heparin. 

3. Cultivation of cord blood collected: 

[0053] At the outset, the flasks prepared in the proe- 
ms ess 1 noted above were taken out ot the freezer and 
allowed to stand for 10 minutes. Upon confirming that 
the culture medium was completely dissolved in each 
flask, the cord blood obtained in the process 2 noted 
above was poured by 1 00 [i\ into each of the three Tlasks 
20 and lightly stirred so as to uniformly disperse the cord 
blood in each flask. Thereafter, cultivation was started 
in an incubator (MIP-3033 made by Sanyo Electric Bio- 
medical Co., Ltd.) at a humidity of 95% at a concentra- 
tion of 5% C0 2 (first day). 

25 

4. Measurement of the number of cells by using Turk's 
solution: 

[0054] 10 nl of cord blood collected in the process 2 
30 above was mixed with 40 jil of Turk 1 s solution (made by 
Muto Kagaku Yakuhin). The mixture was applied by 10 
ul to a hernocytometer (Product No. 9731 made by Per- 
kin-Elmer Corporation), and measured to count the 
number of cells under a microscope (Model 211320 
35 made by Olympus Optical Co., Ltd.) There was obtained 
the result that the total numbers of the cells in the three 
flasks were 1.3 X 1 0 5 , 1 .5 x 10 5 and 1 .4 X 10 5 , respec- 
tively. 

^o 5. Segregation of cord blood monocytes for analysis of 
cell-surface antigens: 

[0055] A hypodermic needle was aseptically taken off 
from a syringe containing the cord blood thus collected 

45 in a clean bench (Model S-1100 made by Showa Sci- 
ence Co., Ltd.) without touching the joint portion be- 
tween the syringe and needle and replaced with another 
hypoderic needle (19G X 1 - 1/2" needle made by Nipro 
Medical Corporation). Then, 5 ml of rinsing culture me- 

50 dium (made by Nikken Bio Medical Laboratory Inc.) was 
put into a centrifugal settler tube for volume 15 ml (Prod- 
uct No. 2327-015 made by Iwaki Glass Co., Ltd.), and 
further, the blood collected was slowly added into the 
centrifugal settler tube. Thereafter, the centrifugal set- 

55 tlertube was tightly covered with a lid, and then, turned 
upside down several times to mingle. 
[0056] Next, into the centrifugal settler tube of 15 ml 
in volume, there were 15 ml of Lymphosepar-1 (made 
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by Immuno-Biological Laboratories Co., Ltd.) wastrans- 
'fused by using a pipet of 10 ml in capacity (Pipet 4105 
imported and sold by Coming International). Then, 10 
ml of cord blood diluted with the rinsing culture medium 
were poured into the centrifugal settler lube, and there- 
after, centriluged at a relatively low speed of 1800 rpm 
at a centrifugal separating temperature of 20°C for 15 
minutes with a centrifugal separator with its brakes off, 
so as not to disturb the surface of the solution in the 
tube. (A centrifugal settler H-700R made by Kokusan 
Co. Ltd. was used.) 

[0057] After centrifugal sedimentation, the superna- 
tant liquid of the liquid contents centrifuged in the tube 
was slowly sucked up to a depth of about 1 cm above 
the lymphocyte layer centrifugally precipitated in the 
tube in an aseptical condition by using an aspirator so 
as not to suck in the lymphocyte cells. Then, the layer 
of The lymphocyte cells in the tube was sucked up by 
using a pipet of 5 ml in capacity so as not to suck in 
blood clots and collected with a 15ml centrifugal settler 
tube of 15 ml in capacity, in which 1 0 ml of rinsingculture 
medium (RPM1 1640+6) were contained in advance. 
Then, the centrifugal settler tube was covered with a lid 
and turned upside down several times to mingle. There- 
after, the centrifugal settler tube was centriluged at 1 800 
rpm at a centrifugal separating temperature of 20°C for 
10 minutes, 

[0058] After the centrifugal settler tube was further 
centrifuged, the supernatant liquid in the tube was re- 
moved, and cell sedimentum was thoroughly dispersed 
by using a vortex mixer. Finally, upon adding 10 ml of 
rinsing culture medium thereinto, the tube was turned 
upside down over again to mingle sufficiently the sus- 
pension. Then, the suspension in the tube was taken 
out by 500 u.l to three 1 .5ml-microtubes (imported and 
sold by K.K. Asist) for measurement of the contents by 
percentage of CD3, HLA-DR andCD4 CD8 and analysis 
of the surface antigens or the cells tc form three suspen- 
sion samples. 

6. Analysis of the surface antigens of the cells: 

[0059] The throe suspension samples prepared in the 
process 5 above were centrifuged at 6000 rpm at a cen- 
trifugal separating temperature of 4°Cfor5 minutes to 
precipitate the cells by using a centrifugal settler (Model 
M-150 made by Sakuma Seisakujo, Inc.) Upon sucking 
up the supernatant liquid in each sample, B cf \l\ PBS(-) 
and 8 pi of CD3/H LA-DR antibodies (Product No. 
340048 imported and sold by Nippon Becton Dickinson 
Company, Ltd.) were added into a first sampletube, and 
8 jj.1 of CD4/CD8 antibodies (imported and sold by Nip- 
pon Becton Dickinson Company, Ltd.) were added into 
a second sample tube. Then, these samples were re- 
acted for 30 minutes. 

[0060] Into a third sample tube, 8 jil of PBS(-) were 
added for controlling the nonspecific reaction of the 
sample. After reaction, sheath fluid (lSOTON-2 made 



by Beckman Coulter, Inc.) was added into the respective 
samples tubes. Then, after stirring, the contents in the 
respective tubes were stirred by the vortex mixer and 
centrifuged at 6000 rpm at 4°C for 5 minutes to precip- 

5 itate the cells. Upon sucking out the supernatant liquid 
in each tube, 800 of sheath fluid were added. Then, 
the suspensions in the tubes were thoroughly stirred 
and transfused into FACS measuring tubes (imported 
and sold by Nippon Becton Dickinson Company, Ltd.), 

io respectively. 

[0061] The FACS measurement was performed by 
using a measuring device FACScan (imported and sold 
by Nippon Becton Dickinson Company, Ltd.) in accord- 
ance with an instruction manual attached to the device. 

is The results thereof revealed that the contents by per- 
centage of CD3, HLA-DFL CD4 and CDS positive cells 
were 28%, 3%, 39% and 7% in the first sample, 18%, 
1%, 17% and 3% in the second sample, and 15%, 4%, 
16% and 8% in the third sample. 

20 

7. Measurement of the number of cells with Turk's 
solution: 

[0062] There was made a mixture of 1 0 jxl of cells cul- 
25 tivated for seven days in the process 3 noted above and 
40 u.l of Turk's solution {made by M uto Kagaku Yakuhin). 
[0063] The mixture thus obtained was applied by 10 
jil to a hemocytometer (Product No. 9731 made by Per- 
kin-Elmer Corporation) and measured to count the 
30 number ot cells under a microscope (Model 211320 
made by Olympus Optical Co., Ltd.) The measuring re- 
sults revealed that the total numbers of the cells in the 
flasks were 1 .7X1 o 7 , 1 ,9x 1 o 7 and 1 .7X1 o 7 , respective- 

35 

8. Analysis of the surface antigens of the cells on 
seventh day: 

[0064] There was conducted an analysis of the sur- 
40 face antigens of the cells on FACS of the cells seven 
days after the cultivation starts in the aforementioned 
processes 3 and 4. The analyzing results revealed that 
the rates of CD3, HLA-DR, CD4 and CDS were 98%, 
1 0%, 79% and 20% in the first sample, 98%, 22%, 78% 
45 and 20% in the second sample, and 97%, 56%, 72% 
and 27 in the third sample. 

[00S5] Also, analyses of the CD45RA antibodies 
(Product No. 347723 imported and sold by Nippon Bec- 
ton Dickinson Company, Ltd.) and CD45RO antibodies 

so (Product No. 347967 imported and sold by Nippon Bec- 
ton Dickinson Company, Ltd.) were conducted on their 
positivity seven days after the cultivation starts in the 
processes 3 and 4. The analyzing results revealed that 
the rates of the CD45RA and CD45RO were 7% and 

55 73%, respectively. Since the activated lymphocytes de- 
rived from cord blood have practically positive CD45RO, 
they are considered to achieve superior antitumor effect 
and anti- infectious protective function. 
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[Experimental Embodiment 2] 

Cultivation of cord blood monocytes: 

[0066] The cord blood monocytes isolated in the proc- 
ess 5 noted above were cultivated in the cultivating flask 
prepared in the process 1 noted above. As a result, the 
proliferation of the cells could be recognized. 



in any of claims 1 to 3. 

5. A preparation as claimed in claim 4, wherein said 
infectious disease is a viral infection. 

5 

6. A preparation for promoting take of stem cells of or- 
gans, containing activated lymphocytes derived 
from cord blood, as claimed in any of claims 1 to 3. 



[Experimental Embodiment 3] 10 

Study in promotion of take of hematogenous stem cells: 

[0067] The cord blood-derived activated lymphocytes 
proliferated derived from a part of the cord blood trans- 1& 
planted to a patient who receives the cord blood in the 
manner as noted in the process 1 were administered to 
the patient. However, antibodies were not promptly 
yielded in the palienl. It is evident from Lhis fact that the 
activated lymphocytes derived from the cord blood have 20 
a function of promoting the take of hematogenous stem 
cells. 

[0068] As is apparentfrom the foregoing description, 
the activated lymphocytes derived from cord blood and 
proliferated or the preparations containing the cord 25 
blood-derived activated lymphocytes according to the 
method of the present invention are excellently effective 
for preventing and treating various types of tumors and 
various types of infections. Besides, the cord blood-de- 
rived activated lymphocytes and Ihe preparations there- 30 
of can be effectively used lor not only preventing recur- 
rence of the diseases noted above irrespective of 
whether or not transplantation is done, but also promot- 
ing the take of stem cells or other organs. 



Claims 

1. Activated lymphocytes derived from cord blood, 
prepared by segregating lymphocytes from said 40 
cord blood and proliferating and activating said seg- 
regated lymphocytes directly in vitro. 

2. Activated lymphocytes derived from cord blood, 
prepared by segregating monocytes from cord 
blood and proliferating said segregated monocytes 
in vitro. 

3. Activated lymphocytes derived from cord blood as 
claimed in claim 1 or claim 2, wherein said lym- 50 
phocytes derived from cord blood are proliferated 
and activated with interleukin 2 and/oranti-CD3 an- 
tibody. 



7. A kit for producing a preparation as claimed in any 
of claims 4 to 6. 

8. A method for producing a preparation as claimed in 
any of claims 4 to 6. 

9. A method for preventing or treating cancers, im- 
mune deficiency, autoimmune diseases, allergic 
diseases or infectious diseases, comprising deriv- 
ing lymphocytes from cord blood, segregating said 
lymphocytes from said cord blood to obtain cord 
blood-derived lymph oeytes proliferating and acti- 
vating said cord blood-derived lymphocytes directly 
in vitro to obtain activated cord blood-derived lym- 
phocytes, and administering said activated cord 
blood-derived lymphocytes to a patient contracting 
the cancer, immune deficiency, autoimmune dis- 
ease, allergic disease or infectious disease. 

10. A method for preventing or treating cancers, im- 
mune deficiency, autoimmune diseases, allergic 
diseases or infectious diseases, comprising deriv- 
ing monocytes from cord blood, segregating said 
monocytes from said cord blood to obtain cord 
blood-derived lymphocytes, proliferating and acti- 
vating said cord blood-derived lymphocytes directly 
in vitro to obtain activated cord blood-derived lym- 
phocytes, and administering said activated cord 
blood-derived lymphocytes to a patient contracting 
the cancer, immune deficiency, autoimmune dis- 
ease, allergic disease or infectious disease. 

11 . A method as claimed in claim 9 orclaims 1 0, where- 
in said lymphocytes derived from the cord blood are 
proliferated and activated with interleukin 2 and/or 
anti-CD3 antibody. 

1 2. The use o\ activated lymphocytes as claimed in any 
of claims 1 to 3 for the preparation of a medicament 
for the prevention or treatment of cancers, immune 
deficiency, autoimmune diseases, allergic diseases 
or infectious diseases. 



A preparation for preventing or treating cancers, im- 55 
mune deficiency, autoimmune diseases, allergic 
diseases or infectious diseases, containing activat- 
ed lymphocytes derived from cord blood as claimed 
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